Location of increased serum survival gene and selected virulence traits on a conjugative R plasmid in an avian Escherichia coli isolate.
Avian colibacillosis is a costly disease for the poultry industry. The mechanisms of virulence employed by the etiologic agent of this disease remain ill defined. However, accumulated evidence suggests that complement resistance and the presence of the increased serum survival gene (iss) in an avian Escherichia coli isolate may be indicative of its ability to cause disease. This association of iss with the E. coli implicated in avian disease may mean that iss and/or, perhaps, the genes associated with it are important contributors to avian E. coli virulence. For this reason, we have begun a search for iss's location in the bacterial genome. Thus far, iss in an avian E coli isolate has been localized to a conjugative R plasmid and estimated to be about 100 kilobase (kb) in size, encoding resistance to tetracycline and ampicillin. Hybridization studies have revealed that this plasmid contains sequences with homology to tsh, a gene associated with virulence of avian E coli; intI 1, a gene encoding the integrase of Class 1 integrons; and certain genes of the aerobactin- and CoIV-encoding operons. Sequences homologous to merA, a gene of the mercury resistance operon, were not identified on this R plasmid. This plasmid, when transferred into an avirulent, recipient strain by conjugation, enhanced the transconjugant's resistance to complement but not its virulence, in spite of the plasmid's possession of several putative virulence genes and traits. Such results may reflect the multifactorial nature of virulence, the degree of the recipient's impairment for virulence, or an inability of the embryo assay used here to detect this plasmid's contribution to virulence. Additionally, this plasmid contains genes encoding antimicrobial resistances, which may provide a selective advantage to virulent E. coli in the production environment. Further study will be needed to determine whether this plasmid is widespread among virulent E. coli and to ascertain the implications that this link between virulence and antimicrobial resistance genes may have for poultry management.